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(54) FILTER 
(57)Abstract: 

PURPOSE: To provide a filter by which mesh clogging is prevented and 
whose foreign matter scavenging capacity is improved. 
CONSTITUTION: A large diameter part 8 of a filter main body 3 is pressed 
in and fixed to an inlet part of an inner wall 25 to form a through hole 5 of 
a nozzle holder 2. A first small diameter part 9 connected to this large 
diameter part 8 is formed in an elliptic column shape, and a first foreign 
matter scavenging groove 12 is formed in a short diameter part 9b. 
Second foreign matter scavenging grooves 14 and 15 are formed between 
the short diameter part 9b of the first small diameter part 9 and a long 
diameter part 9c. A filtration clearance gradually becoming small as it 
proceeds to the long diameter part 9c from the short diameter part 9b in 
the circumferential direction of the first small diameter part 9, is formed 
between the first small diameter part 9 and the inner wall 25. Inlet side 
fuel of the filter main body 3 passes through a passage between the inner 
wall 25 and the first foreign matter scavenging groove 12, and flows in the 
circumferential direction of the first small diameter part 9, and enters the 
filtration clearance. Then, a foreign matter is scavenged by the first 
scavenging groove 12 and the second scavenging grooves 14 and 15 
according to the size of the foreign matter, and the fuel from which the iffifcf»&S 
foreign matter is removed flows out to a downstream side through hole 6 of the filter main body 3. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The filter with which the aforementioned filtration crevice is small characterized by the bird clapper as it has 
the main part of a filter characterized by providing the following and goes for the hoop direction of the aforementioned 
narrow diameter portion to the aforementioned 2nd foreign matter uptake slot from the aforementioned 1st foreign 
matter uptake slot. The nozzle holder which has the through-hole which pours a liquid. The 1st foreign matter uptake 
slot formed in the outer wall of the aforementioned major-diameter section so that the entrance side and the 
aforementioned filtration crevice between a narrow diameter portion and the aforementioned major-diameter section 
which form a filtration crevice between the walls which are connected to the major-diameter section fixed to the 
entrance section of the wall which forms the aforementioned through-hole, and this major-diameter section, and form 
the aforementioned through-hole may be opened for free passage, and the 2nd foreign matter uptake slot formed in the 
outer wall of the aforementioned narrow diameter portion. 

[Claim 2] The upstream of the aforementioned narrow diameter portion in which the aforementioned 1st foreign matter 
uptake slot and the aforementioned 2nd foreign matter uptake slot are formed is a filter according to claim 1 
characterized by being formed the shape of an elliptic cylinder, and in the shape of a hexagonal prism. 
[Claim 3] The fiiel injection equipment characterized by preparing a filter according to claim 1 or 2 between a fuel 
injection pump and a fuel injection valve. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the bar filter which prevents that the foreign matter in fuel invades into 

the fuel injection valve for diesel power plants in detail about a filter. 

[0002] 

[Description of the Prior Art] Conventionally, as shown in JP,3-6052,U, the fuel injection nozzle which prepared the 
filter from which the foreign matter in fuel is removed in the fuel-nozzle entrance section of a diesel power plant is 
known. The filter attached in the entrance section of this fuel injection nozzle makes small uniformly the fuel filtration 
crevice which forms a spiral slot in the peripheral face of a pillar-like bar filter, and is formed of this slot, and it is 
made to remove a foreign matter. 
[0003] 

[Problem(s) to be Solved by the Invention] However, according to such a conventional filter, there is a problem of 
being easy to generate blinding into the slot on the filter, and being easy to generate the situation of barring passage of 
fuel by this blinding, or taking up a fuel path. Removing exactly the foreign matter which invades into the fijel entrance 
section of a fuel injection nozzle from the outside to the thing of a small foreign matter in connection with the high 
injection pressure of fuel progressing further generally, so that it may correspond to tightening [ of a diesel power 
plant ] up regulation of exhaust gas, and minor diameter-ization of the diameter of a nozzle hole of a fuel injection 
nozzle being advanced is called for strongly. 

[0004] this invention aims at offering the filter which was made in order to solve the above-mentioned trouble, 

prevents blinding, and improves the uptake capacity of a foreign matter. 

[0005] 

[Means for Solving the Problem] The filter according to claim 1 by this invention for solving the aforementioned 
technical problem The major-diameter section fixed to the entrance section of the nozzle holder which has the through- 
hole which pours a liquid, and the wall which forms the aforementioned through-hole, The narrow diameter portion 
which forms a filtration crevice between the walls which are connected to this major-diameter section, and form the 
aforementioned through-hole, The 1st foreign matter uptake slot formed in the outer wall of the aforementioned major- 
diameter section so that the entrance side and the aforementioned filtration crevice between the aforementioned major- 
diameter sections may be opened for free passage, And it has the main part of a filter which has the 2nd foreign matter 
uptake slot formed in the outer wall of the aforementioned narrow diameter portion, and the aforementioned filtration 
crevice is small characterized by the bird clapper as it goes for the hoop direction of the aforementioned narrow 
diameter portion to the aforementioned 2nd foreign matter uptake slot from the aforementioned 1st foreign matter 
uptake slot. 

[0006] Moreover, the upstream of the aforementioned narrow diameter portion in which, as for the filter according to 
claim 2 by this invention, the aforementioned 1st foreign matter uptake slot and the aforementioned 2nd foreign matter 
uptake slot are formed in a filter according to claim 1 is characterized by being formed the shape of an elliptic cylinder, 
and in the shape of a hexagonal prism. Furthermore, the fuel injection equipment according to claim 3 by this invention 
is characterized by preparing a filter according to claim 1 or 2 between a fuel injection pump and a fuel injection valve. 

[0007] 

[Function and Effect(s) of the Invention] According to the filter of this invention according to claim 1, according to the 
size of a foreign matter, the uptake of the foreign matter is small carried out from a bird clapper in the part where the 
size of a filtration crevice is suitable as the filtration crevice formed between the wall of the through-hole of a nozzle 
holder and the narrow diameter portion of the main part of a filter goes to the 2nd foreign matter uptake slot from the 
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1 st foreign matter uptake slot. Thereby, since the uptake of the big foreign matter is carried out relatively in a big 
crevice and it does not arrive at the small crevice between downstreams, it is effective in the ability to prevent 
generating of the blinding by the big foreign matter. 

[0008] Moreover, according to the filter of this invention according to claim 2, the interval of the filtration crevice near 
[ which is formed in a narrow diameter portion ] the 2nd foreign matter uptake slot can be made small by forming the 
upstream of the narrow diameter portion in which the 1st foreign matter uptake slot and the 2nd foreign matter uptake 
slot are formed the shape of an elliptic cylinder, and in the shape of a hexagonal prism. Thereby, there is an effect 
which can improve the uptake capacity of a foreign matter. Furthermore, according to the fuel injection equipment of 
this invention according to claim 3, since the aforementioned filter was prepared between the fuel injection pump and 
the fuel injection valve, it is effective in the ability to guarantee the proper operation of the fuel injection valve as a 
precision moving part for a long period of time. 
[0009] 

[Example] Hereafter, the example of this invention is explained based on a drawing. 

(The 1st example) The filter by the 1st example of this invention is shown in drawing 1 - drawing 4 . Inside the nozzle 
holder 2, insertion fixation of the main part 3 of a filter is carried out, and this filter 1 is constituted. 
[0010] A nozzle holder 2 has the through-hole 5 of the shape of a cylinder of the major diameter prolonged in the shaft 
orientations of a cross-section round shape at the entrance section, and the through-hole 6 of a minor diameter is 
opening it for free passage to the soffit. Insertion fixation of the main part 3 of a filter is carried out at the through-hole 
5 of this major diameter. The quality of the material of the main part 3 of a filter is for example, S45CF, high pressure 
is borne and shaft-orientations length is 20mm - 30mm. The main part 3 of a filter consists of the major-diameter 
section 8 of the shape of a pillar fixed to the entrance side of a through-hole 5 by pressing fit, the first narrow diameter 
portion 9 of the shape of an elliptic cylinder connected to the soffit of this major-diameter section 8, and the major axis 
of the ellipse of this first narrow diameter portion 9 and the second narrow diameter portion 10 of the shape of a pillar 

jjc 5jC 2fc 2fC )|C ifc 

[001 1] It is formed in the outer wall to which the 1 80 degrees of the first foreign matter uptake slots 12 and 13 counter 
mutually the periphery side attachment wall of the major-diameter section 8 at a hoop direction at the concave. The 
entrance side is opening these first foreign matter uptake slots 12 and 1 3 for free passage to the upper limit of the 
major-diameter section 8, and the soffit is prolonged to the halfway section of the outer wall of minor-axis section 9b 
of the first narrow diameter portion 9. These first foreign matter uptake slots 12 and 13 combine the role which 
circulates fuel, and the role which carries out the uptake of the foreign matter. 

[0012] The concave second foreign matter uptake slots 14, 15, 16, and 17 are formed in the position rotated from the 
first foreign matter uptake slots 12 and 13 about 45 degrees to the hoop direction four places at periphery side- 
attachment-wall 9a of the first narrow diameter portion 9. Periphery side-attachment-wall 9a of major-axis section 9c 
of the first narrow diameter portion 9 corresponding to the position rotated from the first foreign matter uptake slots 12 
and 13 90 degrees to the hoop direction again is equipped with the flat parts 1 8 and 19 formed in the flat field. The 
soffit of these flat parts 18 and 19 is prolonged to the periphery side attachment wall of the edge 10 of the main part 3 
of a filter, i.e., the second narrow diameter portion. 

[0013] Between the walls 25 of a nozzle holder 2 and periphery side- attachment-wall 9a of the first narrow diameter 
portion 9 which form a through-hole 5, it goes to a hoop direction at major-axis section 9c from minor-axis section 9b 
of the first narrow diameter portion 9, and is the filtration crevice LL 1 , LI , Ml , and S 1 . It is formed and there is a 
relation of LL1 >L1 >M1 >S1. The fuel which flowed into the first foreign matter uptake slot 12 where this is formed 
in minor-axis section 9b flows to the hoop direction of the first narrow diameter portion 9. Filtration crevice LL 1 
among the foreign matters into which it went The uptake of the large thing is carried out to the first foreign matter 
uptake slots 12 and 13. Filtration crevice LL 1 It is the filtration crevice LI small. It is for carrying out the uptake of 
the large foreign matter to through-hole 5a between periphery side-attachment-wall 9a of the first narrow diameter 
portion 9, and the wall 25 of a nozzle holder 2. the filtration crevice Ml which becomes still narrower toward major- 
axis section 9c and SI [ moreover, ] Filtration crevice LI It is the filtration crevice Ml small. The uptake of the large 
foreign matter is carried out in the second foreign matter uptake slots 14, 15, 16, and 17. Filtration crevice Ml It is the 
filtration crevice SI small. It is for carrying out the uptake of the large foreign matter to through-hole 5b between 
periphery side-attachment-wall 9a of the first narrow diameter portion 9, and the wall 25 of a nozzle holder 2, 
[0014] Filtration crevice SI narrowest here The interval is set up so that it may become still narrower than the 
narrowest filtration crevice between the conventional filters. Thereby, according to the size of a foreign matter, the 
uptake of the foreign matter is carried out by the first uptake slots 12 and 1 3, through-hole 5a, the second uptake slots 
14, 15, 16, and 17, and through-hole 5b. Next, a removal operation of a foreign matter is explained. 
[0015] if fuel is fed and it comes to the entrance side of a filter 1 from the fuel injection pump which is not illustrated — 
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the first foreign matter uptake slots 12 and 13 - fuel -- entering -- through-hole 5a -- further -- the second foreign 
matter uptake slots 14, 15, 16, and 17 - it flows into flat parts 18 and 19 through-hole 5b continuously When fuel 
passes these each foreign matter uptake slots 12, 13, 14, 15, 16, and 17 and Through-holes 5a and 5b, it is the filtration 
crevice LL 1, LI, Ml, and SI. The foreign matter with which sizes differ can be removed. The fuel from which the 
foreign matter was removed flows into the through-hole 6 of the downstream of the main part 3 of a filter through 
through-hole 5c between the filtration crevice LL 1, LI, Ml, SI and flat parts 18 and 19, and the wall 25 of a nozzle 
holder 2. 

[0016] According to the 1st example, the main part 3 of a filter which has the elliptic-cylinder-like first narrow 
diameter portion 9 to the through-hole 5 of the shape of a cylinder of a nozzle holder 2 is inserted. From the first 
foreign matter uptake slots 12 and 13 being formed in minor-axis section 9b of periphery side-attachment-wall 9a of 
the first narrow diameter portion 9 The filtration crevice LL 1 formed the wall 25 of the first narrow diameter portion 
9, periphery side-attachment-wall 9a, and in between as it goes to a hoop direction along with periphery side- 
attachment-wall 9a, LI, Ml, and SI It becomes narrow gradually. Therefore, it is the filtration crevice LL 1, LI and 
Ml , and SI by the size of the foreign matter in the fuel which flows to a hoop direction, respectively. A big foreign 
matter can be removed. Thereby, from the parts where the uptake of the foreign matter is carried out by the size of a 
foreign matter differing, since the uptake of the big foreign matter is carried out relatively in a big crevice and it does 
not arrive at the small crevice between downstreams, it can prevent generating of the blinding by the big foreign 
matter. 

[0017] Moreover, the wall 25 of the first narrow diameter portion 9, periphery side-attachment- wall 9a, and the 
narrowest filtration crevice SI formed in between Since the interval is set up so that it may become still narrower than 
the narrowest filtration crevice between the conventional filters, it can raise the uptake capacity of a foreign matter. 
Furthermore, the main part 3 of a filter can be formed easily, and it is easy to manufacture it by processing a pillar 
member, and since an appearance is a pressure-resistant high configuration, it demonstrates the filter ability by the ** 
form effect under high-pressure fuel proper also under high pressure. About attachment nature, it is attached by the 
easy operation of pressing [ of the main part 3 of a filter to a through-hole 5 ] fit, and a foreign matter uptake slot and a 
filtration crevice are formed simultaneously with this pressing fit. 

[001 8] (The 2nd example) The filter by the 2nd example of this invention is shown in drawing 5 - drawing 8 . About 
the same component, the same sign is substantially attached with the 1st example. As shown in drawing 5 - drawing 8 , 
the point which formed the first narrow diameter portion 29 of the main part 3 of a filter which constitutes a filter 1 in 
the shape of a hexagonal prism differs from the 1st example. 

[0019] The main part 3 of a filter consists of the major-diameter section 8 of the shape of a pillar fixed to the entrance 
side of a through-hole 5 by pressing fit, the first narrow diameter portion 29 of the shape of a hexagonal prism 
connected to the soffit of this major-diameter section 8, and the circumscribed circle of a hexagon and the second 
narrow diameter portion 10 of ****** that are the cross-section configuration of this first narrow diameter portion 29. 
The concave second foreign matter uptake slots 34, 35, 36, and 37 are formed in the position rotated from the first 
foreign matter uptake slots 32 and 33 about 45 degrees to the hoop direction four places at periphery side-attachment- 
wall 29a of the first narrow diameter portion 29. In the outer wall flat parts 38 and 39 corresponding to the position 
rotated from the first foreign matter uptake slots 32 and 33 90 degrees to the hoop direction, the soffit of these outer 
wall flat parts 38 and 39 is prolonged to the periphery side attachment wall of the edge 10 of the main part 3 of a filter, 
i.e., the second narrow diameter portion, without forming a foreign matter uptake slot. 

[0020] Between the walls 25 of a nozzle holder 2 and periphery side-attachment-wall 29a of the first narrow diameter 
portion 29 which form a through-hole 28, it is the filtration crevice LL 2, L2, M2, and S2 to a hoop direction from the 
first foreign matter uptake slots 32 and 33 to the outer wall flat parts 38 and 39. It is formed and there is a relation of 
LL2 >L2 >M2 >S2 like the 1st example. This shows that the parts where the fuel which flowed into the first foreign 
matter uptake slot 32 flows to the hoop direction of the first narrow diameter portion 29, and the uptake of the foreign 
matter is carried out by the size of the foreign matter into which it went differ. That is, a uptake is carried out to order 
from a large foreign matter at through-hole 28b between periphery side-attachment-wall 29a of through-hole 28a 
between periphery side-attachment-wall 29a of the first foreign matter uptake slots 32 and 33 and the first narrow 
diameter portion 29, and the wall 25 of a nozzle holder 2, the second foreign matter uptake slots 34, 35, 36, and 37, and 
the first narrow diameter portion 29, and the wall 25 of a nozzle holder 2. Thereby, according to the size of a foreign 
matter, the uptake of the foreign matter is carried out like the 1st example by the first uptake slots 32 and 33, through- 
hole 28a, the second uptake slots 34, 35, 36, and 37, and through-hole 28b. 

[0021] Since the interval of the wall 25 of a nozzle holder 2 and periphery side-attachment-wall 29a of the first narrow 
diameter portion 29 spreads by having made the first narrow diameter portion 29 into the shape of a hexagonal prism 
according to the 2nd example, the capacity of through-hole 28a can be made to increase, and it is the latus filtration 
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crevice LL 2 most. Narrowest filtration crevice S2 A ratio can be enlarged. It carries out and they are the first foreign 
matter uptake slots 32 and 33 or the filtration crevice LL 2 about ****** and a large foreign matter. A uptake is carried 
out and it is the filtration crevice LL 2, L2, and M2. The uptake of the small foreign matter can be carried out in the 
filtration crevice S. Thereby, according to the size of a foreign matter, the uptake of the foreign matter is carried out by 
the first uptake slots 32 and 33, through-hole 28a, the second uptake slots 34, 35, 36, and 37, and through-hole 28b, 
and it is the filtration crevice LL 2, L2 5 and M2. A big foreign matter is the filtration crevice S2. Since it does not flow 
in a place, generating of the blinding by the big foreign matter can be prevented. 



[Translation done.] 
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[Drawing 5] 




[Drawing 6] 
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